Collagen biosynthesis by human skin fibroblasts. II. Isolation and further characterization of type I and type III procollagens synthesized in culture.
Human skin fibroblasts in culture have previously been shown to synthesize genetically distinct procollagens type I and type III. In the present study, cultured human skin fibroblasts were incubated under conditions optimized for synthesis of these procollagens in medium containing [3H]proline. The newly synthesized type I and type III 3H-labeled procollagens in the culture medium were then isolated as native proteins by DEAE-cellulose chromatography, or by gel filtration and SDS-polyacrylamide slab gel electrophoresis under denaturing conditons after limited pepsin proteolysis. The chromatographic procedures were optimized to yield reliable and reporducible results with good recoveries. The isolated procollagens were identified by cyanogen bromide peptide mapping and characterized by cleavage with highly purified collagenase synthesized by human skin fibroblasts. Assay of the relative synthesis of type I/III procollagens by normal human skin fibroblasts using DEAE-cellulose chromatography indicated that 80% of the procollagen in the medium was type I while the remaining 20% consisted of type III. When the ratio of newly-synthesized type I/III collagens was estimated by gel filtration or using SDS-polyacrylamide slab gel electrophoresis after limited pepsin proteolysis, relatively fewer type III collagen alpha-chains were recovered. This observation suggests that some of the type of the type III collagen molecules are in a conformation which is less resistant to digestion by pepsin than the triple-helix of type I procollagen. The coefficient of variation for the relative synthesis of type I and type III procollagens by control cultures was relatively small (16%), indicating that the phenotypic expression of type I and type III procollagen genes, under optimized culture conditions, is under a relatively tight control. The results further suggest that the optimized methodology developed for assay of the relative synthesis of type I and type III procollagens and collagens by cultured human skin fibroblasts can be utilized in studies on collagen aberrations in acquired and inherited diseases of connective tissue.